to be consistent with a Kondo type of behaviour for all alloys : the approximate values for Tx evaluated for these systems, by comparing them to a Hamann function or to a simple T2 law are TK(C~) We report here some data obtained in an accurate systematic study of the Zn-transition metal alloy system, which lies between the well studied Kondo systems based on Cu and Au, and the non magnetic Al based system.
The presence of a magnetic moment in ZnMn and ZnCr has been shown in previous publicat~ns [I, 21, and in both alloys a resistance minimum has been observed, but extensively studied only in ZnMn [3, 4, 5] . In ZnFe, on the other hand, a slight resistance minimum'was observed [6] , its order of magnitude being about lo3 times smaller than in 3 M n or ZnCr with the same concentration, and nearer to the size of the minimum which was later found in &Mn and AlCr [7] ,!and which was related to the presence of localized spin fluctuations (LSF).
We present here resistivity measurements on ZnV, ZnCr, ZnMn, and ZnFe. Measurements on ~n~i a n d Z C O , now in
are not yet conclusive.
-
The temperature interval was between 0.4 and 20 OK, and the accuracy of the measurements enabled us to follow in detail the resistivity behaviour of extremely dilute magnetic alloys. The starting base metals and the preparation technique of the alloys was such to avoid spurious contributions to the temperature dependent part of the resistivity.
In figures 1 and 2 the behaviour of the resistivity for one representative sample of each alloy system is shown : this behaviour is found to be concentration independent up to --40 ppm both in ZnCr and in ZnMn, above which concentration we oKerve a sud--den increase of the log T slope by a factor --3 for ZnCr ; the mechanism of this increase is not yet -clearly understood but its effect resembles an increase in the value of the localized spin. Both in ZnCr and in 3 M n the situation above about 40 ppm% further complicated by the appearance of long range interactions : for this reason we will confine our discussion to samples of lower concentration. The data for ZnV seem to be concentration independent up t o t h e maximum solid solubility (-100 ppm at) while some data for ZnMn and ZnCr can be reproduced to better than 1 part in by fitting to the expression derived by Hamman 181 : the values to be given to the parameters are : pa. cm
This fit, however, has a well defined meaning only for ZnCr, while it is relatively insensitive to the values of ~T a n d S for ZnMn whose resistivity has a smaller second derivative:
We notice that the spin values in both cases are lower than previously postulated [I, 91 : Considering the T2 plots we observe that, in going from Mn to Cry Fe and V, respectively, a linear T 2 plot fits increasingly larger temperature intervals : if we compare it with the approximate formula valid in the L. S. F. case, or for TITK Q 1, we obtain OM,, -2.5 OK, OC, -4.5 OK, OF, 80 OK, OV OF, the fact that the characteristic temperatures thus obtained agree fairly well with TK for Mn and Cr enables us to infer that ZnFe and ZnV have a high Kondo temperature and z r e f o r e resemble AuV and AuCo [13] .
In figure 3 we report the values of the specific resistivity at 4.2 OK, for all the alloys considered, as a function of the atomic number of the impurity, as determined in this and in previous works 114, 151. The well defined peak observed in this figure suggests that in all these alloys the resistivity at 4.2OK has reached or nearly reached its zero temperature value : this shape is not changed by adding the values of B obtained above to the resistivities for ZnMn and ZnCr (assuming T, -4.2 OK for both). By also if we try to evaluate the high temperature limit, this curve to the data for the ~1 alloys i. e. subtracting B : this would imply that ,the ;virtual [14] we see that the two resistivities have a similar bound State in all cases is not completely split and behaviour with a constant scaling parameter of the hence that the localized spin fluctuations lifetime is order of 2.5 : the shape of the Zn curve is not altered short compared to systems like CuMn -or -CuCr.
